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Editor’s note: This issue of Fire Management Today is the first of two
special issues focusing on fire history and past fire management practices
in the United States. The first issue addresses wildland fire before the 20th
century; the next will focus on aspects of wildland fire management in the
20th century. Articles in this issue by Stephen W. Barrett, Hutch Brown,
Stephen J. Pyne, and Gerald W. Williams discuss fire history and use in
centuries past, exploring their implications for land managers today and
in the decades to come.

Frederic S. Remington, The Grass Fire, 1908 (oil on canvas). Artwork courtesy of the
Amon Carter Museum, Fort Worth, TX (1961.228).
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The Grass Fire (detail—the entire
painting is shown on the facing
page), a 1908 painting by Frederic
Remington, depicts a band of
American Indians using fire on the
Great Plains against an enemy. In
warfare, Indians used fires for such
purposes as covering a retreat,
panicking an enemy info flight,
camouflaging an ambush, depriving
an enemy of fodder for horses (in
the West), and destroying enemy
villages and cropfields (in the East).
Remington’s painting matches the
depiction of Indian fire use by James
Fenimore Cooper in his 1827 novel
The Prairie (see the excerpt on page
28). Indian fire use, mostly for
peaceful purposes, was so extensive
that it shaped ecosystems across
North America.
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Firefighter and public safety is
our first priority.
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WHEeERe Have ALL THE FIREs GoNE?

Stephen J. Pyne

n the United States, few places

know as much fire today as they

did a century ago. Fires have fled
from regions like the Northeast
that formerly relied on them for
farming and grazing. They have
receded from the Great Plains,
once near-annual seas of flame,
ebbing and flowing with seasonal
tides. They burn in the South at
only a fraction of their former
grandeur. They have faded from
the mountains and mesas, valleys
and basins of the West. They are
even disappearing from yards and
hearths. One can view the dim-
ming panorama of fire in the same
way that observers at the close of
the 19th century viewed the
specter of the vanishing American
Indian.

Missing Fires,

Missing Peoples

And with some cause: Those
missing fires and the missing
peoples are linked. The fires that
once flushed the myriad land-
scapes of North America and have
faded away are not fires that were
kindled by nature and suppressed,
but rather fires that people once
set and no longer do. In some
places, lightning has filled the
void. But mostly it has not, and
even where lightning has reas-
serted itself, it has introduced a
fire regime that can be quite
distinct from those shaped by the
torch.

Anthropogenic (human-caused)
fire comes with a different seasonal
signature and frequency than

Steve Pyne is a professor in the Biology and
Society Program, Department of Biology,
Arizona State University, Tempe, AZ.

ARIZOMA STATE LIMIVERSITY

The fires that once flushed
the myriad landscapes of North America
were fires that people once set
and no longer do.

natural fire. Moreover, it is pro-
foundly interactive. It burns in a
context of general landscape
meddling by humans—hunting,
foraging, planting—in ways that
shape both the flame and its
effects. So reliant are people on
their fire monopoly that what
makes fire possible generally
makes human societies possible.
What prevents one retards the
other. Places that escaped anthro-
pogenic fire likely escaped fire
altogether.

Pre-Columbian Fire
Practices

Did American Indians really burn
the land? Of course they did. All
peoples do, even those committed
to industrial combustion, who
disguise their fires in machines.
The issue is whether and how
those fires affected the landscape.
Much of the burning was system-
atic. Pre-Columbian peoples fired
along routes of travel, and they
burned patches where flame could
help them extract some resource—
camas, deer, huckleberries, maize.
The outcome was a kind of fire
foraging, even fire cultivating,
such that strips and patches
burned as fuel became available.
But much burning resulted from
malice, play, war, accident, escapes,
and sheer fire littering. The land
was peppered with human-inspired
embers.

The aboriginal lines and fields of
fire inscribed a landscape mosaic
(see Lewis and Ferguson (1988) for
a different terminology). Some
tiles were immense, some tiny.
Some experienced fire annually,
some on the scale of decades. In
most years, fires burned to the
edge of the corridor or patch and
then stopped, melting away before
damp understories, snow, or wet-
flushed greenery. But in other
years, when the land was groaning
with excess fuels and parched by
droughts, fires kindled by intent or
accident roared deep into the
landscape. People move and fire
propagates; humanity’s fiery reach
far exceeds its grasp of the fire-
stick. Remove those flames and the
structure of even seldom-visited
forests eventually looks very
different.

What Burning Meant

How effective were these burns?
That, of course, depends. If the
land was fire prone, people could
easily seize control over it. They
simply burned before natural
ignition arrived, sculpting new fire
regimes, forcing the biota to
adjust. The aboriginal firestick
became a lever that, suitably sited,
could move whole landscapes, even
continents. The outcome was
particularly powerful where places
had the ingredients for fire but
lacked a consistent spark. That

Fire Management Today



people supplied. They made flame
an environmental constant, which
left fuel and climate as the prin-
ciple variables in determining how
extensively fire burned. This is
worth repeating: People trans-
formed ignition from chance into
choice, from something that was
sparked through lightning’s lottery
into something as chronic as
sunshine.

People were less effective in places
that were fire intolerant, that
lacked wet—dry climatic rhythms,
that favored shade forests with
scant understories of sun-hungry
vegetation, that had neither spark
nor adequate combustibles. The
solution, of course, was to make
fuel—to slash woods into kindling,
to open canopies, to grow fallow.
And this, from a fire ecology
perspective, is the meaning of
agriculture. One could fashion
fuel, dry it, and burn it, more or
less in defiance of natural biases.
Forests broke into a kaleidoscope
of fields and fallow, a multitude of
new habitats for flame. Not least of
all, agriculture could complement
an aboriginal economy and thus
carry anthropogenic fire almost
everywhere. The eastern half of the
United States knew fire precisely
for these reasons. Only the most
inhospitable landscapes escaped.

Missing Megafauna

Still, complications always exist.
Human history is lumpy—its
kindled flame flickers with the
winds of migration, war, and
disease. Humanity’s restless hand,
moreover, fiddles compulsively
with the land on scales that range
from fire-pruning blueberry
bushes to fire-scouring densely
packed conifers. Not least of all,
what people do to a biota, quite
apart from how they use fire, can
affect fire regimes. This is most
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The aboriginal firestick became a lever
that, suitably sited, could move whole
landscapes, even continents.

clearly seen in the human impact
on and through animals, which
both shape biotas and crop off
biomass. What grazers and brows-
ers consume through the slow
combustion of respiration cannot
feed the rapid combustion carried
by flame.

Evicting those animals—and
three-quarters of North America’s
megafauna disappeared as pre-
Columbian peoples spread across
the continent—Ieft more biomass
unconsumed and shifted the
character of what remained. In
fire-prone places, the outcome was
more fuel for flame and a rapid
shift to increasingly open and
grassy landscapes. The beasts that
continued to flourish could not
consume the “surplus,” leaving a

kind of grazing gap into which fire
poured. Likely these creatures
survived because they could
accommodate the new fire regime.

In fire-intolerant places, however,
the reverse could occur. Eliminat-
ing the animals helped eliminate
fire. Without their crunching,
trampling, and rooting, shady
woodlands could overgrow the
scene, filling the cracks through
which flame could enter the
landscape. In North America, the
missing megafauna did not return
until Europeans introduced
domestic livestock, which found a
bonanza of ready-made pastures
and proved invaluable in rolling
back the shaded woods. Open
landscapes that had once fed fire
now fed horses, cattle, sheep,
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A chronology of charcoal preserved in sediments off the Pacific coast of Central America
(Suman 1991). Note that the greatest input occurred in the 50 years prior to the Spanish
Conquest ca. (1523). When the native population crashed, so did the fire regimes.
Analogous events probably occurred across most of North America.




Forests broke into a kaleidoscope of fields and fallow,
a multitude of new habitats for flame.

swine, and donkeys. Closed land-
scapes that had driven fire to the
margins now saw flame’s return.

The Mystery of the
Missing Flame

Fire is as effective removed as
applied, and therein lies much of
its ecological (and moral) magic.
Places that had known regular fire,
perhaps for thousands of years,
suffered when those fires vanished.
Set aside and protected as reserves,
the public lands have witnessed
staggering biotic changes that
could not have occurred had fire
continued. And it is obvious that
fire did not continue: The evidence
is scrawled like woody graffiti all
over the land itself.

The usual explanation is that
Europeans stopped the fires; in a
loose sense, they did. A further
explanation is that Europeans
introduced an unholy trinity of
environmental evils—overgrazing,
crude logging, and systematic fire
suppression. All this is also true,
and misleading. It ignores the
adoption of Indian fire practices by
settlers and the attempted adapta-
tion of European fire habits to a
New World. The critical divide was
not between Indians and Europe-
ans but between city and country,
between those who resided on the
land and those who lived in urban
areas, between those who grew up
with their hand on a torch and

those who knew fire only in stoves
or through books. It is worth
recalling that the greatest chal-
lenge to early fire control was the
doctrine of “light burning,”
deliberately promoted as the
“Indian way” of forest stewardship.
Ultimately, what snuffed out free-
burning fire was not simply the
removal of the American Indian
but also the failure to replace the
Indians’ fires with others. That
brash experiment could only have
happened through full-bore
industrialization.

Worse, that too-simple explanation
for the missing flame sustains a
problematic myth: that Europe
found a wilderness and tried to
render it into a garden. Closer to
the truth, the critics can well reply,
is that Europe found a garden and
has tried to render it into a wilder-
ness. Yet the myth has power, and
the choice between stories has
meaning for fire management. The
first story argues that nature alone
can restore itself; the second, that
anthropogenic fire must return.

Keeping the Flame

The missing fires are those that
were once set by the now missing
peoples, the Indians who were
removed and the newcomers who,
on the public lands, failed to pick
up the Indians’ fallen torches. The
reasons for putting some of that

flame back are compelling. But
returning fire to the land in hopes
of restoring pristine pre-
Columbian vistas is not one of
them. We must reinstate fire
because we cannot sustain the
landscapes we value without
burning. We should reinstate fire
because burning is what we do as
human beings, as holders of a
species monopoly over flame, for
whom fire neutrality is not an
option. We have no choice, no
more than did American Indians,
Australian Aborigines, or European
peasants. We must decide how to
apply and withhold fire in the
landscape because we still re-
main—all of us, all peoples, across
a hundred millennia—the keepers
of the planetary flame.
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Fire Management Today (FMT) is an
international quarterly magazine for the
wildland fire community. FMT welcomes
unsolicited manuscripts from readers on any
subject related to fire management. Because
space is a consideration, long manuscripts
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information. If the same or a similar manuscript
is being submitted elsewhere, include that
information also. Authors who are affiliated
should submit a camera-ready logo for their

CONTRIBUTORS

agency, institution, or organization.

Style. Authors are responsible for using
wildland fire terminology that conforms to the
latest standards set by the National Wildfire
Coordinating Group under the National
Interagency Incident Management System. FMT
uses the spelling, capitalization, hyphenation,
and other styles recommended in the United
States Government Printing Office Style
Manual. Authors should use the U.S. system of
weight and measure, with equivalent values in
the metric system. Try to keep titles concise and
descriptive; subheadings and bulleted material
are useful and help readability. As a general rule
of clear writing, use the active voice (e.g., write,
“Fire managers know...” and not, “It is
known...”). Provide spellouts for all
abbreviations. Consult recent issues (on the
World Wide Web at <http://www.fs.fed.us/fire/
planning/firenote.htm>) for placement of the
author’s name, title, agency affiliation, and
location, as well as for style of paragraph
headings and references.

Tables. Tables should be typed, with titles and
column headings capitalized as shown in recent
issues; tables should be understandable without
reading the text. Include tables at the end of the
manuscript.

Photos and Illustrations. Figures, illustrations,
overhead transparencies (originals are
preferable), and clear photographs (color slides
or glossy color prints are preferable) are often
essential to the understanding of articles.
Clearly label all photos and illustrations (figure
1,2, 3, etc.; photograph A, B, C, etc.). At the end
of the manuscript, include clear, thorough
figure and photo captions labeled in the same

way as the corresponding material (figure 1, 2,
3; photograph A, B, C; etc.). Captions should
make photos and illustrations understandable
without reading the text. For photos, indicate
the “top” and include the name and affiliation of
the photographer and the year the photo was
taken.

Electronic Files. Please label all disks carefully
with name(s) of file(s) and system(s) used. If the
manuscript is word-processed, please submit a
3-1/2 inch, IBM-compatible disk together with
the paper copy (see above) as an electronic file
in one of these formats: WordPerfect 5.1 for
DOS; WordPerfect 7.0 or earlier for Windows 95;
Microsoft Word 6.0 or earlier for Windows 95;
Rich Text format; or ASCII. Digital photos may
be submitted but must be at least 300 dpi and
accompanied by a high-resolution (preferably
laser) printout for editorial review and quality
control during the printing process. Do not
embed illustrations (such as maps, charts, and
graphs) in the electronic file for the manuscript.
Instead, submit each illustration at 1,200 dpi in
a separate file using a standard interchange
format such as EPS, TIFF, or JPEG (EPS format
is preferable, 256K colors), accompanied by a
high-resolution (preferably laser) printout. For
charts and graphs, include the data needed to
reconstruct them.

Release Authorization. Non-Federal
Government authors must sign a release to
allow their work to be in the public domain and
on the World Wide Web. In addition, all photos
and illustrations require a written release by the
photographer or illustrator. The author, photo,
and illustration release forms are available from
General Manager April Baily.
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INnTRODUCTION TO ABORIGINAL FIRE USE

IN NorTH AMERICA

Gerald W. Williams

of fire by American Indians has

been easy to document but
difficult to substantiate. Many
people discount the fact that
Indians greatly changed ecosys-
tems so they could survive and
flourish in North America. How-
ever, a growing body of literature is
showing that many presettlement
fires that were once believed to
have been natural were in fact
intentionally caused. Exploring
how American Indians used fire
will help us better understand how
conditions in our ecosystems today
were shaped by humans in the
past.

E vidence for the purposeful use

Pristine Wilderness?

By the time that European explor-
ers, fur traders, and settlers arrived
in many parts of North America,
millions of acres of “natural”
landscapes or “wilderness” were
already manipulated and main-
tained for human use, although
the early observers did not recog-
nize the signs (Blackburn and
Anderson 1993; Botkin 1992;
Denevan 1992; Doolittle 1992;
Lewis 1973, 1982; Pyne 1995;
Shrader-Frechette and McCoy
1995; Stevens 1860; Stewart 1954,
1955, 1963; Whitney 1994; Wilson
1992). Early explorers and fur
trappers often observed huge
burned-over or cleared areas with
many dead trees “littering” the
landscape, without knowing
whether the fires were natural or
Indian caused.

Jerry Williams is a historical analyst for
the USDA Forest Service, Washington
Office, Washington, DC.

“There was no ‘pristine wilderness’ here.
Prairie and forest were to a large extent
the creation of indigenous peoples.”

Many written accounts by early
settlers noted evidence of burned
or scorched trees and open prairies
or savannas with tall grasses in the
river basins (Lorimer 1993;
McClain and Elzinga 1994; Russell
1983; Stevens 1860; Whitney
1994). The abundance of rich
prairie ready for the plow was one
of the primary reasons for settlers
to head west to the present-day
States of California, Idaho, Oregon,
and Washington, and later to
establish homesteads on the Great
Plains. As Dennis Martinez (1998)
has noted, “There was no ‘pristine
wilderness’ here. Prairie and forest
were to a large extent the creation
of indigenous peoples. The main
justification by Europeans for

—Historian Dennis Martinez

genocide—that land was not used
to its productive potential by its
Native inhabitants—was false.”

Fragmentary Evidence

Still, documentation of the Indian
use of fire is fragmentary at best.
Historically documented incidents
are rare; photography was invented
after most tribes had disappeared
or surrendered their traditional
ways. A few early paintings and
drawings do show how Indian fires
were set (see cover illustration).
But researchers today must rely
primarily on indirect references
and incomplete accounts by early
settlers, missionaries, trappers,
and explorers.

How NaturaL Is “NATURE”?

Researchers today tend to believe that the concepts “nature” and
“wilderness” are human constructs, not reflections of an original
pristine landscape. Many researchers note that people have been part
of ecosystems since long before recorded time. In the contemporary
view, people are part of ecosystems, have evolved with ecosystems,
have used parts and pieces of ecosystems for survival, and have
changed portions of ecosystems to meet their needs. In North
America, as Emily Russell (1997) has observed, “humans have been a
part of the ecosystem over the past ten centuries of major climatic
change, so that all forests have developed under some kind of human
influence....This influence must be accounted for as an important
part of any study of forest structure and dynamics.”

Fire Management Today



Until recently, few people acknowl-
edged the impact that Indian fire
use had on the land. As Stephen
Pyne (1995) has put it, “[E]ven a
decade ago the question of ‘Indian
burning’ was a quaint appendix to
fire management.” “[I]t is at least a
fair assumption,” a classic forestry
textbook in the 1970’s declared,
“that no habitual or systematic
burning was carried out by the
Indians” (Brown and Davis 1973).
Early researchers labeled the
notion that American Indians
routinely burned large areas of
wildland “inconceivable” (Raup
1937) and “preposterous” (Coman
1911).

Many people still believe that
American Indians lived in com-
plete harmony with the environ-
ment, neither disturbing nor
destroying but taking only what
was absolutely needed for survival.
As Daniel Botkin (1990) has
pointed out, the impression of a
“benign people treading lightly on

the land” is wrong. “Native Ameri-
cans had three powerful technolo-
gies: fire, the ability to work wood
into useful objects, and the bow
and arrow. To claim that people
with these technologies did not or
could not create major changes in
natural ecosystems can be taken as
Western civilization’s ignorance,
chauvinism, and old prejudice
against primitivism—the noble but
dumb savage.”

Complex Burning
Patterns

The many original diaries, letters,
books, and reports by eyewitnesses
of Indian fire use from the 1600’s
to the 1900’s have yielded consider-
able evidence that American
Indians did use fire to change
ecosystems (Barrett 1980, 1981;
McClain and Elzinga 1994; Russell
1983; Whitney 1994). Of course,
not all tribes burned the landscape
often. For example, Indians living
directly along the coast in the
Pacific Northwest rarely used fires,

because their food came from the
ocean and rivers. But the tribes
living a few miles inland exten-
sively used fire to maintain the
prairies or savannas they depended
on for food (Norton et al. 1999).

In the Northeast, the impact of
Indian fire use was equally mixed.
As Emily Russell (1983) has
pointed out, “There is no strong
evidence that Indians purposely
burned large areas....The presence
of Indians did, however, undoubt-
edly increase the frequency of fires
above the low numbers caused by
lightning.” As might be expected,
Indian fire use had its greatest
impact “in local areas near Indian
habitations.”

Role of Indian Fire Use

Fire was the most powerful tool
Indians could use to create land-
scapes capable of sustaining
thriving, growing societies (Trudel
1985; Whitney 1994). Indian-set
fires differed from natural fires in

Many studies purport to docu-
ment Indian manipulation of
ecosystems through fire use and
other means. Some make
sweeping generalizations (e.g.,
“Indians burned the prairies”),
whereas others are very specific
(e.g., “The women of the
Kalapuya Indians burned the
prairies and foothills of the
middle Willamette Valley every
fall”). However, most studies
suffer from basic methodological
shortcomings:

e Underreporting: Some
studies focus on instances of
fire use by Indian people that
did not result in ecosystem
changes.

PitraLLs IN ReEsearRcHING INDIAN FIRE UsE

e Querreporting: Some studies
attribute ecosystem changes to
Indian fire use when those
changes have natural explana-
tions.

e Misinterpretation: Some
studies misinterpret the unfamil-
iar language and perspectives—
far removed from those of
today—in source materials that
can be up to four centuries old.

® Reliance on secondary sources:
Some studies cite other studies
to support their conclusions
instead of examining the primary
sources of evidence.

® Reliance on hearsay: Some
studies rely on reports of
Indian fire use, especially by
early settlers, that amount to
hearsay or third-party ac-
counts.

® Ouvergeneralization: Some
studies fail to account for
regional and tribal variations
in the use of fire.

e Imprecision: Some studies
fail to name the tribe or band
that used fire in the ecosys-
tem, the exact location or
even the general area of fire
use, or the purposes of
burning (such as hunting or
improving pasture for game).
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their seasonality, frequency, and
intensity (Lewis 1985; McClain and
Elzinga 1994; Pyne 1995). Reasons
for burning were many; they varied
from tribe to tribe and region to
region. Most accounts indicate that
Indians used fire to achieve “mosa-
ics, resource diversity, environ-
mental stability, predictability, and
the maintenance of ecotones”
(Lewis 1985).

American Indians tended to burn
ecosystems differently depending
on the resources being managed.
Hardly ever did the various tribes
purposely burn when the forests
were most vulnerable to cata-
strophic wildland fire (McClain and
Elzinga 1994; Pyne 1995). Indeed,
for some Indians, saving the forest
from fire was crucial for survival
(Barrett 1980; Booth 1994; Fish
1996; Lorimer 1993; Phillips
1985). For the most part, tribes set
fires that did not destroy entire
forests or ecosystems, were rela-
tively easy to control, and stimu-
lated new plant growth.

Burning seasons varied by
ecoregion. In the boreal forests of
Canada, for example, Indians
tended to burn in late spring, just
before new plant growth appears.
In the more arid southern Rockies
and Sierra Nevada foothills, where
most plant growth occurs in
winter, Indians tended to set fires
during late summer or early fall.
Wherever Indians burned, they
usually did so at regular intervals
of up to 5 years.

Impact of Indian Fire
Use

The cumulative impact of burning
by American Indians profoundly
altered the landscape in many
parts of North America. Many
ecosystems first encountered by

Europeans were, as Stephen Pyne
(1982) perhaps best put it, “the
result of repeated, controlled,
surface burns on a cycle of one to
three years, broken by occasional
holocausts from escape fires and
periodic conflagrations during
times of drought....So extensive
were the cumulative effects of
these modifications that it can be
said that the general consequence
of the Indian occupation of the
New World was to replace forested
land with grassland or savannah,
or, where the forest persisted, to
open it up and free it from under-
brush.”

Wherever Europeans went, they
generally stopped the Indians from
burning, usually by eliminating
them from the land. Ironically,
more forest exists today in some
parts of North America than when
the Europeans first arrived. As
Pyne (1982) observed, “The Great
American Forest may be more a
product of [European] settlement
than a victim of it.” The implica-
tions for land management today
are profound: Should we restore
fire on millions of acres of Federal
lands to help ecosystems recover
some semblance of their pre-
settlement vigor? The legacy of
fire use by our American Indian
predecessors deserves careful
scrutiny as we enter the 21st
century.

Further Reading

For more information on aborigi-
nal wildland burning, see (in
addition to the articles in this issue
of Fire Management Today)
especially the excellent studies by
Henry Lewis (1973, 1982, 1985) on
California and Canada, by Emily
Russell (1983) and Gordon
Whitney (1994) on the Northeast-
ern United States, and by William
McClain and Sherrie Elzinga

(1994) on the Midwestern United
States. Robert Boyd (1999) has
edited a collection of outstanding
studies on wildland burning by
American Indians in the Pacific
Northwest and parts of Canada.
Stephen Pyne’s many works
contain ample information about
aboriginal people and their use of
fire in North America and other
parts of the world.
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